Abstract-Bronchial carcinoma is the world's most common type of cancer associated with the mutations of ras, src, and myc genes and tumor suppressor proteins p53 and BRCA1 along with the epidermal growth factor receptors (EGFR). 3D structures of these proteins were generated using homology modeling. Active compounds of the medicinal herbs and plants were selected on the basis of their properties. Chemical structures of the active components of these herbs were drawn using chemsketch, combined and converted to*.pdb. The four proteins were successfully docked with the combination of active components.
I. INTRODUCTION
Ayur-informatics is a science dealing with the application of bioinformatics to the ayurvedic medication. The traditional ayurvedic medication originated during the vedic periods. Susruta samhita and Charaka samhita are the oldest ayurvedic literatures. According to ayurveda, the disease evolves from the body due to external factors. It has a vast literature in Sanskrit covering all aspects of diseases, pharmacy and therapeutics. The Indian subcontinent is a vast repository of medicinal plants that are used in traditional medical treatments. Many westerners have long regarded the Indian systems of medicine as a rich source of knowledge. In India, around 20,000 medicinal plants have been recorded; however, traditional communities are using only 7000-7,500 plants for curing different diseases [1] .
Ayur-informatics is an approach to provide a scientific platform to the traditional Indian medications. There has been an increase in demand for the phytopharmaceutical products of ayurveda in Western countries because of the fact that the allopathic drugs have more side effects.
A. Bronchial carcinoma
All Bronchial carcinoma is declared a deadly disease; though a lot have been done for the prevention and cure of the disease on the other side. Besides the chemotherapy, radiotherapy and the surgical treatments, few more have been suggested such as gene transplantation. But all these are neither cost effective nor a complete cure for the disease [2] .
The development and progression of lung cancers is a multi-step process characterized by the accumulation of numerous genetic alterations. Studies suggest that p53 and H-ras mutations are frequent and apparently independent genetic alterations which play different roles in the pathogenesis, progression and prognosis of non small cell lung cancer. The functions of BRCA1in DNA damage response provide a reasonable molecular explanation for its role as a tumor suppressor. Compromised functions of BRCA1 in DNA repair and cell cycle checkpoint likely contribute in a significant manner to cancer susceptibility. Respiratory epithelial cells require prolonged exposure to cancer-promoting agents and accumulation of multiple genetic mutations before becoming neoplastic (an effect called field carcinogenesis). Over time, mutations in genes that stimulate cell growth (K-ras, MYC) cause abnormalities in growth factor receptor signaling (EGFR), inhibit apoptosis, and contribute to proliferation of abnormal cells. In addition, mutations that inhibit tumor-suppressor genes (p53) can lead to cancer. The HRAS gene provides instructions for making a protein called H-Ras which is a GTPase, involved primarily in regulating cell division. Through a process known as signal transduction, the H-Ras protein relays signals from outside the cell to the cell's nucleus. These signals instruct the cell to grow or divide. The TP53 gene provides instructions for making a protein called tumor protein p53. This protein acts as a tumor suppressor, which means that it regulates cell division by keeping cells from growing and dividing too fast or in an uncontrolled way [2, 3, 4, 5] .
Sage Charaka, the father of ayurveda, had mentioned many rasayans in his book "Charaka samhita" which is the basis of modern ayurveda. In India, traditional medicinal knowledge is very scientific and rich due to it is in practice since more than 5000 years, where many natural products are used as medicines [1] .
If the modern drug designing technologies and bioinformatics are applied to the traditional ayurveda then it will prove to be a boon to the Medical Science.
B. Ayurvedic medications of Bronchial carcinoma 1) D-limonene
D-Limonene is the major component of the oil extracted from citrus rind. When citrus fruits are juiced, the oil is pressed out of the rind. This oil is separated from the juice, and distilled to recover certain flavor and fragrance compounds. The bulk of the oil is left behind and collected. This is food grade d-Limonene [6] .
2) Berberine
Berberine is an isoquinoline alkaloid with a bright yellow color that is easily seen in most of the herb materials that contain any significant amount of this compound. It is Ayur-Informatics: Establishing an Ayurvedic Remedy for Bronchial Carcinoma 1* Preenon Bagchi, 2 Nikita Sinha, 3 Ajit Kar, and 4 Mahesh. M isolated from root of Burberis vulgaris Berberine arrests cancer cell cycle in G1 phase and induces apoptosis. It exhibits immunoenhancing, antioxidant and antiinflammatory properties [7] . 3) Curcumin Like many herbal remedies, people first used Curcumin as a food and later discovered that it also had impressive medicinal qualities. Over the centuries, this spice has been used as a pain relieving, anti-inflammatory agent to relieve pain and inflammation in the skin and muscles. In modern times, research has focused on Curcumin's antioxidant, antiinflammatory, anticarcinogenic, and antimicrobial properties, and on its use in cardiovascular disease, gastrointestinal disorders, and as a treatment for the liver. In a study conducted by the United States National Cancer Institute, the researchers noted, "Of particular interest for cancer prevention is the role of turmeric (Curcumin), an ingredient in common Indian curry spice. Curcumin is present in Curcumin longa (turmeric). Curcumin arrests the cancer cells proliferation in G2/S phase and induces apoptosis [8] . 
4) Daidzein
Daidzein is an isoflavone, which is a hormone-like substance found in soybeans. Daidzein is the second most plentiful isoflavone in soy, after genistein. Daidzein inhibits the growth of cancer by taking the place of estrogen on receptors in cancerous cells that need estrogen to grow. Daidzein also inhibits the growth of tumors by forcing cells to differentiate normally, rather than the wild, exponential cell growth seen in tumor cells [9] . It is a potent spindle poison, toxic if taken internally, and has been used as a cathartic. It is very irritating to skin and mucous membranes, has keratolytic actions, has been used to treat warts and keratoses, and may have antineoplastic properties, as do some of its congeners and derivatives. A pure, stabilized form of podophyllin, in which only the biologically active portion of the compound is present. Podophyllotoxin is a toxic, polycyclic antimitotic agent isolated primarily from the rhizome of the plant Podophyllum peltatum. This agent is formulated for topical applications [10] . 6 ) Sulforaphane is a phytochemical belonging to the family of isothiocyanates, which means it contains the typical NCS group. Sulforaphane is an antioxidant and stimulators of natural detoxifying enzymes. Sulforaphane can reduce the risk of breast cancer and prostate cancer [11] . Topical application of ursolic acid inhibited TPA-induced initiation and promotion of tumor growth [14] . Fig 9 . Structure of ursolic acid 10) Oleanolic acid is a triterpenoid compound that exists widely in food, medicinal herbs and other plants. Oleanolic acid has also been long-recognized to have antiinflammatory and antihyperlipidemic properties in laboratory animals, and more research is warranted to develop a therapy for patients. Recently, it has been noted for its antitumor-promotion effects, which is stimulating additional research in this field [15] . 11) Genistein is one of several known isoflavones. Genistein was first isolated in 1899 from the dyer's broom, Genista tinctoria; hence, the chemical name derived from the generic name [16] . 
12)
Epicatechin gallate is a flavan-3-ol, a type of flavonoid, present in green tea. It is also reported in buckwheat and in grape [17] . 
13)
Galangin is a flavonol found in high concentrations in Alpinia officinarum (lesser galangal). It is also found in the galangal rhizome (Alpinia galanga) and in propolis. Galangin has been shown to slow the increase and growth of breast tumor cells [18] . The proteins were docked with their corresponding ligands by using PATCHDOCK server. The resultant docked structure is as follows: 
IV. CONCLUSIONS AND DISCUSSIONS
The present study was based on the disease "Bronchial carcinoma" which is a cancerous tumor of lungs. It is found out that the ligands (combination of active compounds) docks with the corresponding proteins. The ligand found to bind the protein in an effective manner and this can be effective in treating bronchial carcinoma.
Since the above work is an in-silico work, the compound combinations has to go to clinical trials to establish its efficacy. Again, it is found out the herbs and the plants taken into account have importance in ayurvedic medications to cure tumors of lungs.
